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(54) Tide : GENE FOR FATTY ACID DESATURASE, VECTOR CONTAINING SAID GENE, PLANT CONTAINING 
SAID GENE TRANSFERRED THEREINTO, AND PROCESS FOR CREATING SAID PLANT 
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(57) Abstract 

A gene coding for a protein having the activity of desaturating the A9-position of a fatty acid bound to a lipid; 
a vector containing a polynucleotide containing the whole or part of said gene; a plant cell containing, transferred 
thereinto, a polynucleotide containing the whole or part of a gene coding for a protein having the activity of desaturating 
the A9-position of a fatty acid bound to a lipid; a process for creating a plant which comprises differentiating said 
plant cells and regenerating the plant body; and a plant containing, transferred thereinto, a polynucleotide containing 
the whole or part of a gene coding for protein having the activity of desaturating the A9-position of a fatty acid bound 
to a lipid. 
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^ L^iMT >>^it:^i^^^ < it) 1 mw-D^o terns ft=?m<Dm 
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-tu-jv (pg) ©^x&^k m.^<D^m.m^<D^mt<Y> G<Dmw&\z.&2> c t 

(Murata, N.et al.. Plant Cell Physiol. , 23:1071, 1982; Roughan, P. G. , Plant 
Physiol., 77:740, 1985 ) N £. tz P G (Dft?mmf$.ib<mm&lz&&-$-& 7 tj -fe o 
-yl/-3-'J>H7'>/l'h7>X7i7-t* (&TATase) ©SMStR&fcj; o 
. T^i6 £ tlT^£ C <h (Frentzen, M. et al. , Eur. J. Biochem. , 129:629, 1983; 
Murata, N. , Plant Cell Physiol. , 24:81, 1983; Frentzen, M. et al., Plant Cell 
Physiol., 28:1195,1988) 3&<5£ < ^K^nT^fco 

fcATaseitfe^^njc^A • fE^tf^ C ilcj; <0 PG0t§IO^?Stt^T 

C T#f i ftBM : PCT/JP92/00024, 1992) 0 Lj^U ATaseteTcOffi^tp iZ 

U IC^OATase^M^^Sffcii^-tr/ci LT F*3£{£©ATase£ 

M-a Li9 d t>nil\ ^3fe<DATase©^jfl;o<^£n3^fclteteS&te 

CMLTl^^ P->©m©P G©ISfn^-^ i a#M{i^28%T : *) «9 

bffo 8 %'J>t£^t)<, b1fo8 %g>fr^tz (PCT 

4#Sfrfcbg3 : PCT/JP92/00024, 1992) o 

££{C. — ®fC^7Xf KTfP^nSTWlz-ACP te£iCl6:0-ACP£ 18: 1-ACP 

« 1 6 : 0-ACP-f 1 8 : 0-ACPO fij^*< 18 : 1 -ACPJ; ^^Ci fe#x.t>n^ (Tori yama, S. 
et al., Plant Cell Physiol. . 29:615, 1988) 0 ^ <D <fc o tsmM.~C tefl^CDATase 

m®&mmfr*ffi!&LX\,^m&CDmMmJ$.tM{&> LT^-S (Murata, N. et 
al.,in"The Biochemistry of Plants", Academic Press, 1987) 0 £.tz? >M~€'te. 

tiMmmiz&&Ltzmmwt<D^mumte, mmiz^Ltzmmm^mu^ti-^m 
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frAtl £>;ftte^Anacystis nidulans (EUS Synechococcus PCC 7942) 
&"Z'$>2>ti< (Ono.T. et al., Plant Physiol. , 67 : 176, 1981). 2 oJ£LhA*l *13 
Synechocystis PCC6803 liffiMJttT* & C k frtia ^tlX^tz (Wada, H. et al. , 
Plant Cell Physiol. , 30:971, 1989) o 

i:^LfwlMC-li^^iAt^o Vt^X, ? >mtel6:0/16:0-:fe J: XJ 
18: 0/16:0- (DmUft^Ufr Z>K SSUJiK© P G. SQDG. MGDGfcitfD 
G D G©I§J»S?iCcis-M©:=.a:;S£r£*A-r £ C ch^Wt^* & (Murata, N. et 
al.,in "The Biochemistry of Plants", Academic Press, 1987) 0 Jii 
ffiWl^f&ftMkW-^ t U, X-rTo-f ;l/-ACP (18:0-ACP) © A 9 fefCZLfi^-^^- 
^A-r SUlH^W —0.16:0/16:0- (fccfct>\ :b-f JO^C^^f & 18:0/16:0-) 

3|;gE. Synechocystis PCC6803 © A 12&^!£ftHbilf?titfe^ ; &Anacyst is 
nidulansfc^A • C £ J: D ^^Anacysti s nidulansfcii^^ Ltfl^ 

16:2A9, 12:fc<fcO*18:2A9, 12££j^£ it Z> C t^mxi> <0 . ISii Lt**fi 
Z&^^tt-e^^Anacystis nidulans£i£2&IJ'&^<i:feg|«Jf£-T:-£> & C £j0<tp:£ =Tl 
Tt^S (Wada, H.et al. , Nature, 347:200, 1990) 0 

ttfc. C tit. -CIZ. ? ym<D^f^mitmm(D o % A 6 & (Reddy, A. S. et 
al., Plant Mol. Biol. , 27:293, 1993) 4© efc Tj A 1 2{& (Wada, H. et 
al., Nature, 347:200, 1990)^FISfD'fbWm©Jl{E^^#^nT^ So L^U A 

9{i(c-M^^#A^n-runj:(j-n(i\ a % t±\2&^m®\\M%\-t, 

^n^'frA 6 A12&£^^04fc^& C <h te^te^o ^fCs A9&<i:A12& 

t h iz^fmrntz nt^^i^M' a lotiL^Fi&mitwmte a ls&^tsfrnt-r & 
3t£2-£\ jms&seoA 9{i^^fn-fbi-s^^oite^«^t>nT^nj:^o/co 
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\ 

l^&Xi^mtfL-tZtzft, Anacystis ICIt5 7>I©f;A 

**1 A:^? ^-DNA^Ifct> i^^-DNAt'ii,WiI6j| 
SCiMU *I6B^«-^$-^-5IcMo^o -T^^-fe. aMfeWlix KTO» 

(2) J3gR{Cig^L^«@?©A 9&**S&fO'(fc^£M&*W-r£^ >^*^e*<H 

^Xtt^Kai^o— «B^^rt?# y ? * Fo 

(3) JBR{c*££-L*:l!&l»K©A 9 to** t&fMfc-T * >'<*K*=i 

(4) (l)71;S(3)©^#n^{cf2«®it^Xti^mstfe^©— SiJ*#tr^ 'J * * V 

(5) (l)Jbm3)<D^irnfrlztZM(D&fc¥Xi*%Wim.B¥<D— SU*#tr^ 'j^n 

K*<*AStl^:«l^l*IHJiao 



4 



WO 95/18222 



PCT/JP94/02288 



HI 1 Hti. des 9 var BrM-j&O- Kt5 7; 7 ®?1E?iJ <k ^ # XOXfT o ;U 
-Co A*t&5Rtffc** (MS CD 2) ©T 5 y&K^J®Jttfc£^-o EI4 3 TM# 

f 2i(iv des 9 var Mfc&'J'v — 7 £ LT. Anacystis nidulans 7 A 

3£3BUis A 5. A 15:fc«fcCfp 15X0M >if- h DN A»fW©ffiSH«*^t*o 
■M^mtfyttm.*^- KLT^i«S»i*|Sl^ SUB & 

3M BUi. des 9 nidi^^^^fTo-Tyl/- C o A^t&?lMb#JR (MS C 
D2) ©7 i yKK^JOJttfc^"^ 7 5 ^ KE3»J<DJtttttK5 1 El £ I^EItC U T 

IP 5 Ellis ifei* ^ ^' 3 5 f t± 

&© j&*s©3f s o £ n^tefn-fk*.* ite^^r* a l ^ * ' < => &&m.mw u 

IB © H5fe^" -5 rt: #> © * A © J£ 1& 

**IBteV3. A 9 &*fi&ftHb»*W\ ±ie rt£jfe©ft$&j ^{CietfeL/cC'i: 
<**5 >8H-#^E-r***"e**o A-9&*fi&*D'(b»*©fb^*ieM:. X 
(Kaestner, K. H. et al . , J. B i o 1 . Chem. , 264 : 14755, 1 989) N 5 v b ( 
Mihara, K. , J. Biochem. , 108 : 1022, 1990) &. Xf W « ( S t uke y, J. E. e t 
al., J. Biol. Chem. ,265:20144, 1990 ) ©Xf7 □ >C C o A^i&f[Hbi#Ss©-fb 

IBB l fcggjK^© a 6 =t a' a i2&<D^mn4tmm&zfmmmm<Dmn 

IC|S^ LtlsSS^© w 3 ft. (D $&%Q itM- M (Yadav, N. S. et al., Plant 
Physiol.. 103:467. 1993) ©Mlil^<ilKLtl^i^ 0 



WO 95/18222 



PCT/JP94/02288 



3zmmmfrz>gtm.-?zm&i*. ^^uMiir^tstJ:^ zz-em 

l^ftS 5 >^fi#{cpg^$ tL"f\ f»Jx.(i'AnacystisM. Synechocyst isJS^ 
AnabaenaJl^KJi^ 5 5 d ims, tt*>\ J^TOSStcJ; 0 > ' 

i^^*l^lOtSfO^?S ; &^^^n'fb-r^/cJ6{C«AnacystisM (Murata.N. et al., 
Plant Cell Physiol. ,. 33 : 933, 1992 0 C (D^Wt^m o 7 )\>- ~7 1 I® 3 > 
I) ©A9 fiC^F^fa^t^^O^-^AnabaenaMS.^SynechocystisMcD^^J: «9 & 

-tt£-h-t>, Synechocystis PCC6803 iAnabaena variabi 1 is"ete. ^©HJilH 

©s<fc^<^•*<sn-ltsn-2^•€:n^nK*»l8©Jigasi^ (ci8) tmmmsomm 

Wt (C16) ^^^Ltl^ (Sato, N. et al. , Biochim. Bi ophys. Acta, 710: 
279,1982; Wada, H. et al., Plant Cell Physiol. , 30:971, 1989 ) ©fC$fLT. 
Anacystis ni dulansT? it (3 t /o i'^sn-1 t sn-2£ (C C 16*;j££- L <5 ( 
Bishop, D. G. et al., Plant Cell Physiol. , 27:1593, 1986) 0 *£-oT N Anabaena 
t Synechocyst i s®A 9 &.J>&m4tWMit3E.iZl8:0/16:0-<Dft=?-m ; $:&% t LT 
sn-lCD18:0*18:lA 9 {CTS&ftMb-T STS&SrW^S tl^tlS. C*Uc*f Lt 
Anacystis© A 9 tt^^fD-fk»*«i{C16:0/16:0-©^^M^-l6Hi LTsn-1® 
16:0*16:1 A 9 ^^fia^h^-*?gtt*W^"*tS*>nSo ££>JC-s ffi^^^JC^ 
< jl. £ft 5 t&fD$H^an6: 0/16 :0-T& 3 C ^^M^JO^D^^S*^ 
t&fP-ftf Ztz&K (iAnacys tislOA9 fll^SflMkBM*© if «5 #<Anabaena:fe «k 
Synechocys t i sM©^^ct *9 ittTJ-^ afe i> o 

tzT l ;S(E?iJ^WtSA 9 &^f§flHLSI3t*3- fcO*#^- N K 

Mtt#*#t; &o ^^BJite^ti. ilCDNAii LxoM^6<jSSI* 

ttSo tt*>, rne^(c@e^ij#-^4 (cieig^nfcT ^ j mwmi tit. 
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mm<Dmi%&%i(D^&^j: k>?j adna«u, mm?; adna^si:L' 

l^fctlS feO^f If5 C i-*<TS So *{*S*J{C(i. A DASH II 
(Stratagene)3P© "7 r — ^ ; PWE15 (Stratagene)^© n X ^ K ; pBluescript 
iKStratagene)^©? r-v? 5 Ff $WSC i*^^5o _LIE^ ? -^©m 

n<D— Sfl (#J;tte\ % 1 H©MSCD2©T 5. 7 ®? IS 260^ 295© — 

•— h& (Maxam-Gilbert, Methods Enzymol. , 65:499, 1980)^13 7 r — S> £ ffl ^ 
S iff** is* 9 f- FS.g*£*£& (Messing, J. et al. , Gene, 19:269, 1982) m 

£©;£)£ (J. Bacterid. , 175:6056, 1993 ) IC^oTlr^ ^ t^T^So 

±iE©J:9(cLX^S@e^J*^^$n/;*^^ilfe^(i. iI3t££n©^g:> 
^77 7 ^ h^^ffl^fcr^®©DNA>'>-lr-y-^1f--Tj : ^^--|,C<hi)^r^ 
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Kfca- K"i"*# u * * K£_tiE* D->^t>MU :n?:ii 
d n aiSn ^ifeiBite^xti^B^ae^o— sp^^^a 9 tt^tt^tstt** 

DN AiIS.0^- ^ * — #*1»tt(fcMHtt^iia*aA**lTli*£ C t^^If 
tt*5. ^HJit^^Oit^^Affl^^^-O^fife^i LTteSS 

ffi^»Blia^Oite^#A^?*<i: LTIi, il?£&*D©;£}£. r«piant 
genetic transformation and gene expression; a laboratory manual", Draper, 
J. et al. eds. , Blackwell Scientific Publications, 1988j leifeO^iS^rffl l^T 
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^(Nature, 287 (1980), p. 654; Cell, 32 (1983) p. 1033; EMBO J., 3 (1984) 
P. 1525) s T-DNAiClI^l^^^^^^^-^WtS 
*pffls<? r?-&(EMB0 J. , 2 (1983) P. 2143; Bio/Technology, 3 (1985) p. 629); 
/<>f y — ^ ? _j£ (Bio/Techno logy, 1 (1983) p. 262; Nature, 303 (1983) 
p. 179; Nucl. Acids Res., 12 (1984) p. 8711)^ «9 . Ctl^C^f^ 

Cm*-l*2 5°C) T«fe3£*«B*a*L^:tft. — Battle 

CHJi^'J 1 ) Anabaena variabl 1 is© A ^tfc^fi&fttffca^fciftte^ (desA) CD±oft 

Anabaena variabilis I AM M- 3 (mM*^#^MM^W^ <fc <9 # 
!g) #jl00ml<DB G -lligife ("Plant Molecular Biology", Shaw, C. H. ed. , p. 
279, IRL PRESS, 1988) t'SILfc. 25°C. 1, 0001ux©3t3fe*TTt?li^l20lHljg £ 
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ff J ADNA^l^t^fcfex M#£r50ml© A?£ (50mM Tris-HCl.lmM 
EDTA, pH8. 0) IzmMLT&cfrL, IMIt 6 C i lei <9 Ift^^M i LT§ 
jRLfco ft*-. 15ml© (50mM Tris-HCl, 20mM EDTA, 50mM NaCl, 0. 25 M 
sucrose, pH8. 0) izmML, B faX^M L fc40mg© V Vf- ~ A (Sigma) &t!Qz_ 
37°CX 1 mf^Ut r> LfZ 0 <^{C-/n^^-Hf K^15mgi SD S<£ri^^-e 1 %K 
t£&£ o (ciox.37°C-e 1 o Ltzo NaClO^i&^Jg-? 1 MiZt£& 

<k9 CJlD^s $ bic20ml©^ d D^^A/^f yj ^ ;l/7;l/3-;l/ (24:1) 

= jVTJV=i-^ (24: Died: Ltz'&, 7h«f-50ml©J^ J -JV&jjQ*-, 

?J ADNA^M^^r^^^#{-#^M^T[H]itXLfCo C © D N AsHMl£20ml 
cDAt&JC^L. NaCl<&,^^J^-eO. 1MJC Ls $ £ JeRNase^i^^-esOmg/ml 

fa 37°C-e 1 BtBH h- L/c Q Af&Trt&fr] L/c^S 

<t(-ct Q&mVdt LTlsUfcU 70%^^ y -yl/TrzJfe^m. 1 mlcDA&K^L 
Anabaena variabilis ©f ; ADNAMi L/: D 

&;fc£teAnabaena variabilis S^CDJglJJiK Lfcfliflfr^© A12fe^figfn 

itn^iie^© * n-^>^^^t%g (i993^b*m^^s^^^. mm 

W^M. No.3aF04) L/c^. A 12&^muitWmMfcl L CD±mKm& LT*-7 

>'j-foni/-A (orf) aq^u ztnb^mnitwmtttzfr&m 
&&m-tzmt&%:m&Ltz7b<, ^(Dmrnm^nx^^^-otzo *¥£wmz> 

ie^j{c*aLT. 4 ^ -7- (ie^j#-f- 5 ~ie?ij#-*§- 8 ) ££rj& u 

Anabaena variabilis©^ ADNA^HIi LtP C R^T^ofco 

_bI5 4 3tc©7 > ^-r^-®-p*.. lE^J#-^5 t 6 {C^^tlTt^aie^J^W-rST 0 

T>^-t>XiI^3- K L> l£^J#-f-6 £ 7 fc^£ nfc i«I£?im|5] — <DT I J 

-otzo Kfcte, 100 // 1© fcfcifc 4i fc y 5 ^ - #20// M. Anabaena 
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variabilis©^ ADN A* 1 gA*U GeneAmp PCR Kit (^jgi£) 
Xftteifco Kmo^mmm it, 95V (1#) . 45°C (1#) N 72°C (2#) £ 
1 -tf--f tJlst LT35if^ fifrftft^fZo *1U 1 ^;UB<Z>95t:t±3»IH<»: L' 
fee KJ&**78U RJS&10#l£2 %T?!f o-xyyl/T'«^»«jLT^$n^ 

DNA^iiL^Lfco se^j^-f- 6 i 8 {c^^n^jgsie^ij^w-r 

i 

\l90bp) ©DN AEr^i-Ute'^ Ki LTlfcfcb^ftfco :©DNA (J£*T> 
des 9 var t^o) Srfi-©M5fciS£Klenow:7 5 ?V > hTsp»-fk 7*5* 
5. KpTZ18R (Pharmacia)©Sma I n-— >^Lx ^:3tD N A > - *r 

- (Applied Biosystems) £ffl^T£g@E?iJ£&5£ Ltz 0 % ^tlfz^^mn^W. 

jm^wzTK-to c ©msisjij^ *>jf^$ nsr s j&mn (ie?ij#-s§- 2) 

T^XOXfTo^f 7l/-CoA^«&*DffcB^£W*ttffliRltt&^Lrt: Cm 1 H : des 
9 var BfJtrtO- Kt5 7 ^ 7 &WMt^V KOXtT n C o A^ftHt 

(MS CD 2) <DT S&m?Q(D}t%l&7F-n o 

des 9 var fr in £ 7* n — T't LT N Anacystis nidulans©y / A D N A 
^tf >^Lfco f&HSlfc&Xho I ; Pst I fcitfBamH I <D&* l^T 
$j0.1//g ©Anacystis nidulans© y 7 A D N A "KJ Sff L . 0.8%T#n — 7. 
y^«»*»T?D N A»r>T-£#J§tm. t^f n>^>ru> (Hybond-IT; 
Amersham) C^u-yf^ >^L/c 0 7* o — y D N A teMul t iprime DNA labelling 
Kit(Amersham) &m^X (a- 32 P) dCTPTSHUfc, 6 x SSPB.C 1 x 
SSPBtilOmMU (pH7.0) , 1 mM EDTA, 0. 15M NaCl], 0. 2% SDSUi 

m00//g/ml^i/>«7DNA^£j&3&4'-e55 o C\ 16B#IHK > + •> 9 > 
LT^'o-T'DNAi^ >y >^KJS$-<±/Co 7 >:/ I' 2 x SSC 

( 1 XSSCliO. 15M NaCl, 15mM?^>®?^ h U 7 A] t^^fis 15#£r 2 0. & 
l^TrO. lxSSC^-TMOt;. 15^2 @Ii Ht^fcl\ * - h -5 i?* ^5 7 w - 

^fttiitzo *<D&m. ^-ftMDmmmmxyjm Ltzm&& 1 *©dna»tm-cd 

*a<tfctfi3ttrt: (IP 2 El : H*. No n«y> AD N AfcfMlfilMrciajllfr LT^ 

CUKEfli 2 ) des 9 var »fM" £*@[n]'t4©iii^Anacystis nidulans^ J A4>©DN 
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Anacystis nidulans R2-SPc (M5t±¥ft=¥-Mfo& ! ®)¥m2Zffi<S: K) 5tWd <Dig 
tfei^^ADNAOilSllt Anabaena variabilis (Dm& £ mfiilzfttl -o tz c 
^100//g©^V ADNA£Sau3AIT-^#^kL*:&. Molecular Cloning 2nd 
edi tion, pp. 2. 85-2. 87(Sambrook, J. et al.eds. .Cold Spring Harbor Laboratory, 
1989) ©Zfr&JCtifcoT. > 3 m&£*3W.TX'<DM&foftffilZ£ «9 m 9 £ 
23kbp©D N AB^^EIX Lfco Ctl^BamHI i Hind 1 I IT"-Kl$r L/:5 A^7 r 

— i?***? 9 — X DASH IKStratagene) ^ a - jr. > ^' L 7 r - ^^{C/-? 
•^-•^^Unacystis nidulans©y / AD N A => << «J -£*§fc 0 C©7 
r-^^-T :/5 y -£;*:Ji§®P2392 JC/g2fe£-t±\ N Z Y Mlgilfe^ An^it^^j 
15cmCD^ + -l^{C^^T^^^10^ii©-/^-^^^^$-l±^^ > f^D>>> 

(Hybond-N + ; Amersham) icyo-yf^^Lfco _tiecD1Mf £ 
IsJiltC, Ca- 32 PD d CTP-C-^ISL/cdes 9 var 8ff^-^rCcD^ 

Tto ?#t>n/c7 A^ifcS^^MPg^^Tr-KBfrL, 0.8%7^o-xy 

y-rx-rsDNA8if>T-©g^ <t ^<d^ in-j^m^it^Ltz 0 *<d&^ a s 

i A 15© 2 i> u — fci^'>^^^5-^ Lv 3 fc-f >1r- h D N A®fK*©S 

$ ^^n^'nilfe=ta*15kbpT*^ /c/cfeg^©OR F^^^-trcDic-r-^-cbfiJ 
#r Ls C<D 2 P n-yo-f h D N A(cotM{C^075N©$iJi5gp^-7j-tU^f L 

-C-tMf ^tfr^T^-^Co -€-<Z)MmXhoI-^-K^f L/W^'J ^Xt5i, 2?o 

- > £ 5 kbpOD N Amftl)<&lii £ tltz<D-C^ C tl^pBluescript SK- 
(Stratagene) ©Xho 1 V ^ b iz-f 7 ? v - — > X 5 £ X 15&;Jfe<DDN A 
Sr^^n-enttiy^^? Kp 5Xipl5XW: 0 p 5 X£pl5X<DWmte 
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Sttk-To Lfz&X&ltX? U --V^iii^D-^des 9 var Kffr 

U ^XLfcDNABfM-^to *l^EPttdes 9 nid (Sfcifc) '©«« 
t-tr y xllO^rfSj^^-^o Sffl^EPlides 9 nid £#t;fl^© ->-y >X©#ft 
^r^-To 5, 1.25** J: t^O. 5kbp©&'<-te£©g-0 iw^stf 5 if -T X?-^-^t. 
fjjlJpgH^©^^ B, BamHI ;H, Hindi 1 1 ;N, Not I ;Hp, Hpal ;RI, EcoRI ;RV, BcoRV; 
S, SalI;P, PstI ;X, Xhol^^f 3 9 

tJflUfcU des 9 var BtJtT^'W 7 U ^-f X"T 5H^£^tr#j 2 kbpOD N ABJr 
jtO^SE^J^r^^DNA^-^Vif — <^T&^ Lfc (3? 3 H) e ^©fcSIP: 
^©DNA^#4 ] iwte834bp/^£te<E>ORF (des 9 nid) L '(E?»J#-^ 

3 ) . 278SS£©7 S KSnT^SiteSS ft* 1 CB£^J*^4) „ & 

{c^ p— ^y^'LfcAnabaena variabilis £*©des 9 var %rfrfi<=i — KLT^ 

tfT ^ yKffiyiJ©»#fV7 h (GENETYX ; 7 7 h7i7^) t&mio*. 

a'T ^ y^ie^J©^-^^-^ (emb l&^o'ddb j) &ffl^T*Bi§ite©ie& 

l^T y ®?E?U©tfcSfc&frteort:<i: ?OXOXf7D^ ;U- C o A^f^U 

4tm$£±<&ffiM&ib<£te'ei*ttl 3 0 %-e©5^1§rWC^tl-m^C<!: 4 
El : des 9 nid<h"7 ^ XOXf7 n C o A^f&fltftll* (MS C D 2 ) CD 

T i J mMn<D\tm :0 N t>> SXifL/cdes 9 nidteflMra£^t&fiHt^-&g£^£- 
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CUSfe^J 3 ) des 9 nidm&;=?<Di<:mm-Z:0¥£miz J: 
. Anacystis nidulanstt^fi&f0^b»*t LrigRtc^ L^fi&^BJteK© 
^fiafD-fb-^-SA Btt^fiafD-fbS^JSttL^fett^ (Bishop, D. G. et al;, Plant 
Cell Physiol., 27:1593,1986) tztb. des 9 nid# n - h'~t 5 ^ V K* 

\ J&L/Co int>. LTpET3a(Novagen)fflW ^©Ndel <t BamHI©FB E ?i;: 

des9 nid£T ^ J Mmc&stte T i J W^tfVtl l^ffl JC LT ^ a-^V^-r^ 
Ci^TOct^tat^tJofco des9nid©rj- Kti 9 >'< ? OCMffiM 

•fe>X7°5-r^- ; 5' -ACGTCATGGCCTGCAGT (T&liPst 1 -fr-f N) (I£J"J#-^ 9 ) 
T>^-tr>X7'^^v- ; 5* -CGCGGATCCTTAGTTGTTTGGAGACG ( 1 BamH I 

-f K 2 1«IUh^3K» Cmm^rl 0) 

pl5X££|M<h LT±IE© 2 o(D/7^7-«:ffl^TPC R5M^9iH) 1 
4 ObpCSW^b^ CtL^rpUC19©SmalSUfe{^1f^^ n-j^ >/LTlI 
BE^JJcPdJjgl^O^rii^ t^JtBLfco :©gii^/:7'7 7; K©BamHI©T 
«EC«EcoRIfiPffi*<^i;feo cn^EcoRIiPstl-ejIlJc-ej^rLs — 3\ pl5X4>Pi 
CSiJPM^^-etU^f-raci^J;^. x h y >r=3 K >©i£&{cBamHIS|5&£igA L 
/Co C<DZfi7X $ K*SalIT?-W»f 4S©dNTP#«ETTDNA# U y 5— b* 

KlenowSff^-^-ffl^TFilll inKrtJ^-frtt 31 ^^tHindl I I-etOWf Lfco Ztl 
iC. J2JT© 2 a©^DNA^t>fi£ST^7 p ^-^^CA-rS*ic:«t *3T; / 5fcS8fliJ 
{cNdel^Jfe^^AL/Co fip-fc. 

5' -CATATGACCCTTGCTATCCGACCCA (T&teNdel) (@E^J#^- 1 1 ) &tf 

5' -AGCTTGGGTCGGATAGCAAGGGTCATATG ( 1 £*MiNdeI-tf->f K 2 finite Hind 1 1 1© 

— «B) (@S?'J##1 2) 

pDes9Nde) (Molecular cloning pp. 250-251; 1982) iZ^t^XM^Ltz 

*Ji§M**BL21(DE3) (Novagen)©= >fcT-r > h-fe;Wca*AU y > tf •> U 
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B L D E S 1 S.U f pET3aO^^-Wt-^BL21^ (B'L 1 ) * 100ml <DM9i£ii& ( 
200 //g/ml©T > U >, 4 mg/ml -X. 10/zM FeG13, 0. 5// g/ml fcf' 

* i >B1, 1 mg/mlrtlf S yK££t;) i:«iU 3 7°C^^#L/co 
»**<n &S600nm-C : 0..5'0. D. IC^aiT^t^il^.^ ^V^nf^ft*" 
5 * h -> K(1PTG)*«#^»* J: -5 fc2jn*./Co Si: 1 WSL> A 9 

&^tSfn4bI£f?t«£?©f£3t ; £st^L*:o IsliRL/c^Me^L'^ h&l. 2% NaCl 
T^o^m> fliK^W&L/Co JllKJiBlighiDyerO^j* (Can J. Biochem. 
Physiol., 37: 911, 1959) JCft Tfaft U 2. 5 ml© 5 ^ J .wUT?^ 

£&£Ml:LT85 0 C 2 ^F^SCx;* ^Mfc Lfco ^i:^J!&Jfe»y 

>y^C-R7A plus (mmmttW £fflWc 0 &$k*Wm 1 ^{c^-To 





16:0 


16:1 


18:1 (11) 
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4 0 
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BLDES 1 Tli 1 6 : 1 tiWUa LT^S C i*<^ t>*>7?*S 0 IP"5> **g 

Cin^CDM^^O. 1 mMOX^T 'J >M<£-^-t;M9igi-ti2T^*L. ISJtfclcU: 
SL/ciC^s B L 1 tfcfCit^B L D E S 1 Tte 16:1 <D&t£ Z>-f\ 18:1 
(9) *>£fiJtU des 9 nid j&O- K^S^'J^r* Ktt 1 6 : Otfj^ 

1 8 : 0 fcigi Lr^i&fniis&^^fPtu-r^ c t*<^$n^o 
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'[Hlfefll 4 ) des 9 niditfe^©^/<=?*t«3{*^O^A 

. Anacystis nidulansi^Odes 9 niditfc^£&©<): r> K LT^^<3 Ic^L^iA 
(1) ffifeHiffl^^^-^X; K©«i 

pDes9Nde^-SacI iSal IT-SJff^"^*i-ct «9 Mg£^©i2J$rS&&T : &£ n/cdes 9 
' nidm.B^W^^m- £ft£>o — J- > K^CDRuBisCOite^^r^t;^ n - V 
\pSNIP9 (Schreicher EMBO J. 4,25(1985)) & M&W^® trans i t@g?ij£- 
HindIII<tSphIT-W«9 £b5 U ZtLtm — <DfflmWmX-Vjm L/cpUC118fC ?u 
>y-tZZtfc£*)^ transitSE^"J©T^(C^7l/^^ o-— >^D--< b^^-tZ 
f^Ki K (PTRA3) ^Ifco COHindIII-9->r h £ tOWr *&KlenowB£^-?Fi 1 1 
inLXbal U -3:^*1*: (pTRA3X) o C©7°-7X~ KpTRA3X£rSal liSac 
ITiWWf L. $ ^{Cl5| — ©fiJpg^^-^tUSff^-^^tc^-oT^/cdesg nidit^^ 
®rK"£#AL*: (pTRA3Xdes9) 0 CKDT^X- FT teRuBisCO© trans i tgfi^ijic 
tfttig- ©^❖^T'des 9 nidstfe^^^|R$nSo CtL^Sac I 
£Xba ITtOWf LTfti;:i!^3l»ffl©<* ^-IcJfAf&o WtofmM'H + 
U - ^7Xi KpBI121(Clonetech)**«JIBB**SacI<fcXbaI^l5^ LT#fc^-5X 
^ KpBI(-GUS)(iy3-Glucuronidaseitfe : F (GUSitfe^) ^-#/^T?*5 £"3% Ctl 
C^^^^-tf-T^ ^^yl/X©35Sya^--^-<i:y ^n°'J ( 
NOS) ^-^^-^-CDHtcltrJSLfeaStAae^^JfAt-SCtJcJ:*), tt<»^ 
©^Affl^^- (pBI121(-GUS)Rbsc-des9) -£#/c 0 

( 2 ) pBI121(-GUS)Rbsc-des90T^*a^<^-^ V V A^CD^A 
Agrobacterium tumefaciens LBA4404 (Clonetech)£r50nil©YEB:it:tffc (1 l^fc 
Dfc*-7x475g, Sl# ^- * X 1 g N ^ y h > 1 g, •> a m 5 g N 2mM 
MgS04(pH7. 4)) i:SIU 28°CT24^F B ^#m. i£g&£3, OOOrpnu 4 °C. 20# 
(DMfo-enmLtzo mW* 10ml© l mM Hepes-K0H(pH7.4)-e3 03fco^gU 3 
ml©10K;r U -fe p -J\sT* 1 Elife^N 3 ml©10^* U -t n - Jl> IZ mm L 

TDNA9Affl7/n/^fij -?Ai L/c 0 

C©£ LT»fcSiK50^ lSa'ltJie©^^ X ~ FpBI121(-GUS)Rbsc-des9 
1 us** x.^v HcAtl, U ? FD|l/-y 3 >g| (Gene Pulser ; 
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BioRad) *ffll^T 25 u F. 2500V. 200Q ©^#tI^^';I/X ^7 

-ytc&u 800^1© soc^% (i mtz<o h>;yh> 20 g. isx+xs' 

g. NaCl 0.5 g. 2.5 mM KCK 10 mM MgS04, 10 mM MgC12, 20 mM fJl/a — X, 

pH7. o) zm*-. 28°c-e i. 5Bffymsig» Ltzo so^i*. 100 

iPpmO^^-^-T •> >*#tr YEBS^tt 1.230 ±{C££ N ' 28 0 C"e 2 B 

KDNASHSfUo KDN A*ffl£5tt#JIE»Srag 

/cdes 9 nidaHS^Bfrtt-^T/o - 7* <h LfclMf >ft$t\z.& 9 N y 5 * ^ F 
pBI121(-GUS)Rbsc-des9*#A,-e^ i:i *WSlfc 0 d © Agrobacter i urn 
t ume f a c i en s ALBB S DES <h igM<o 
(3) ^^'3©iSgj^ 
. ±ie©ffi^ALBBSDES^. 50ppmO7!7^--7-1' •>>^^t;LB^#^^-C t 28 0 C. 2 
IHHB£?JMLfco **«1.5 ml* lO.OOOrpnu 3 £-R3a£& ItlS^ iilr-? 
4 is>&&< tziblZ 1 mlCDLBigi&'(?25fc7£L^o HtwlO, OOOrpnk 3 55-F^^^LT 
1.5 nl<DLB«ilb(c|fMLA»!ffin«[£LA:. 

mvmtLtzo cos* i ftt>< i cm 2 'iztzzji o iz* x-emmmiz-wm u .Lie 
tz'&, ffimm&<Dm.ifc±.\zm*w.^TT&m(DT yus<?r u * a*i&wco + 

— Urt©MS-B5igite ('O ^^T-r— >1. 0 ppnu ^-7^U>fE& 0.1 ppm> S. 
?>'*^ 0.8 X*#f) ( Murashige, T. and Skoog, F. Plant Physiol., 15: 
473, (1962)) _kic. "7 v No. t<t> 7.0 cm) *g£ N dOalj&tc 

NffflB&O^JWT 25°C. 2 BF^tL/Co ol^^57t7> 250 ppm*^£; 
MS-B5i^itfe±(C^ L. IrI^C 10BF^^« LTT **n/<? r- 'J ^ A*|&£ Lfco 



WO 95/18222 



PCT/JP94/02288 



^ (C ? ^ T7 * ^ V 250 pvmSLZftH-^^ -> > 100 ppm^r-^ti > MS-B5igife±(-M* 

£Cfcc Siw 10Bfffl^*Sh. ML/^i-h^^?^^ 250 ppmS.a'^7 
100 ppm^r^-t? MS-HF^ftfe (^>^;l/7f->SC/t7^ 
MS-B5i£:H&) iClf^L^o lOBP^tfts HlgL/:->a- h^^tv 
^•>>BttOit^MiU F*'7nrt©^77t7> 250 ppm£^ 

tT MS-HF^i&{-^*tL^o 

(Ute^j 5] j&itesi^'ooyv AiMf >s.ov -if 

tit} L> iMf y&.T}J— if >»«r*(T ADNAOtttiJftttCTABftT 
J&H (Rogers, S. 0. & Bendich, A. J. ; Plant Molecular Biology Manual A6; 
1(1988)) iZ'&^-Zftt£-?tz 0 EP*^ 2 g<D^^<b©il^:ftft:S*rt-^t&^L. 
CTABamftflrS-pyyADNA^fco l 0 /z g©DNA^$iJPg@l3tEcoRl 
<hXbaIT?tU#f^0. 7XT^u-^yyl/-cm^^cl&L. ^Ott^P>l (Hybond 
N+; Amersham) {CO. 4 N NaOH-eS^Lfco C ©K«CpTRA3Xdes9^ b trans i tf* 
£©^*&*Dft»£*£?'*? , n--?'<i: LT. > 6 5 1 6 B#feV 'J ^ -tf 

IS L /:« 

^«o/:„ -fimttrT-W fT >m^&2>fo&*fttS.^ (Nagy, F. 

t>: Plant Molecular Biology Manual B4; 1 (1988)) . poly(A)+RNA£*;l/ A 
TJ^rh KAUOT^o - ^y^tl^il, t^n>R (Hybond N; 
Amersham) IC^¥U IMf ch PUi©' W ^ 'j ^-f -If- •> 3 >{C«t «9 L/c« 
©lORNA^SLT^Sfi^o^ £>$£%im(D&^mte 

^ife^J 5 7? R N A 0Kmi<iE$ n/: ^ ^' 3 f ffiMx LT 

n-;U (PG) . tfisfoVT -fen— Jl> (SQDG) 
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(1) ^iSOftfii 

J^K<Dtt£i}teBligh-Dyer& (Can J. Biochem. Physiol., 37: 911, 1959) "V 
IfK^tzo 1112 gcom (-tfKDfe&un t^f £ ££ti 1 g) ^^X-e^ffl»fL. 
cntc20 ml©? n o*;l/A : y ^ y ( 1 : 2. £;!j[];L. *^ri^ 

^nf-"^^^. i5^p H ^ffiL/c 0 z.tiiz? n o*;i/a i2mis.o*m^7k 

12ml L < M£rL/cm. 3000rpm . 4 °C. 305^1 ©^fr-<?7j<JI t Wtl 

©2ii^(^ was (TJi) ^m^LLtzo z.ti\z\m^m<D^? ; -j\s*imx.-z, 

u-5> V -i/<^ 30°C^£ETT^iK^^^/co cn<£-2 ml© 

?nn*7l/A : y *y-7l> ( 1 : 4 . #*SJ£) iCTg^L. ^HggfflEiJ^J t L/c 0 

c©-s&£ 5 %y * y -^tM^ffl^T»jsc«j: f?ias^-€> c y 

(2) JiK©#il 

DEAE-Toyopearl 650C (3CV-) ©!RSJi£2. 5ml* 1 MBfclft-*- MJ AtM&JK 
( P H7.0)25 niliSfSKSiLfco Hli7K. * 9 J — fr^WfcfltW L> 

*tlO^/-/H:lSL^ rt!2 cmcDrt-5 A ic^ £ 1. 5cm£ -?f£i6. Hie 
50 ml©? on*;l/A : y ? y -71/ (1:4. fcmit) T:WfrLtz 0 

±mnito v Ad^tf. 50 DlC^ontJl/A : y ? y - 71/ ( 
1 : 4. #»Jfc) -Z^Jrt^ir h 'sJl'iST fJVyyizv-jV (MGDG) . ^*7* 
■5? hi/^^T^^/'J-bD-^ (DGDG) . t>X7rf ^^i^y-^T? 
> (PE) . *77rf^3^ (PC) ^tBUs 4>ttJ5iH (MGDG. 
DGDG. PE. P C) Wftt Ltz 0 5 m\<DmWtT?*X7 r 9-i?Jls-k <J > 
(PS) £?gtfi LT|&£. 20ml©? oo*;l/A : y ?y-yl/ (1 : 4. $MRJ£) 
-et^m^^fe^Lfc^:. 50 ml©? od^^A : y ? J -71/ : 10 MfF^T — V 
2*7kMi& (20:80:0.2. #i*Jfc) T'PG. SQDG. 7 r ^ v>7l/^ y h - 
;i/ (P I) Sr^friS^^o c©@^(c i5mi©i? y -7i/£-jfjox.. MjETT 
7&g|£l&Wco cn£0.2mi©? DD^;I/A : y * y -71/ ( 2 : 1 . #aJt) 
L. 8?teBg@ (PG. SQDG. PI) Hi^<h Lfro 
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MGDGv DGDGn PE. PCK^tt. ^•i , i*7A^nvh/77^_ 
C-fT hnt'-X. thD>t) KJ:*3. S&te^HLfco BPS. *no*;l/A 

T*h> (4 : 1) . 7*h>. **;-JVFmiz&&-?Z±, mm (MGD 
G. DGDG) ttT-fer-VT?, »J >fl&g (PC. PE) tiy * y -^7f»ffi$tl 

| o ' 

\ (3) iHJi^nvh^:^- (TLC) tc«kSPGO#ffll»jK<!:«&/»K^«f 
(2) T?»A:H^*-> V ay/lz-TLC^U- h#5721 (Merck) "i?#JtLfco 

g£:7k (50:20:10:15:5. #»Jfc) * x +«f D Dt^A : 

: 7K(70:21:3, #aifc)£-fflWc 0 TLCTf^KSU / "J A !) > (8 0 %T-fe 

s«^^{c3 mi©y * y -;M4 5 %m.m^ija^., %±^mT^°c-C'2^m^m.m 

JC. g(| t> o /£ •> y 77 b5ml(Z)^Dn*;l/A : y y — (2 : 1) ^ 

^■^SiR^-lHlJR L> KHLfcSK 1 ml©50 mM TrisCl (pH 7. 2)&.t>*0. 05 % 
Triton X-100 £fln;L> & L < L TJJgH ^rftffc $ h+x. ? y x 77 h* ( 
Rhizopus delemar) &$k<DV '< — -tf ( 2 5 0 0 U ; y >77*— &) 7 
°Ct:-3 0#Ftf#fi^5££ic:«fc*3jg&fi«jic s n- 1 &©JteJ»Br*##$-fr*: 0 c 
©KJM&^raMtSL TLC (? a n*yt/A : h > : y 5 J —jl> : : 7 j< 
= 10:4:2:3:1) tC «k t> *SJS©J3ltK, 'J'/ft, SWiC^Lfco 
t> fcy^^lHliKLituiiSOcfc 9 icy J — j^m^T: y ^MfcJJiflM^^/co 
4l:/;^llSgy^;l/xxf;^3 mlO^s^-y- >t? 4 Etttii U MET -^£12: 

D7 ^*^c-R7A plus cmmn^rn) zm^tz 0 ^110^^21, pgjc 
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16:1 


16:2 


16:3 


18:0 


18:1 


18:2 


18:3 


216:0+18:0 
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m3m. p Gcommm^m^m 





16:0 
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18:1 
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16:0 


16:1 


16:2 


1.6:3 


18:0 


18:1 


18:2 


18:3 


Z 16:0+18:0 




.A j TIE. ty-i rr" 


51 


1 


0 
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3 
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7 


36 


54 






36 


22 
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28 




Mnnn 

MulSU 


A J TiH. T>y >4* 


7 


o 


1 


g 
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2 
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J L> 3>i rr 
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9 
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1 


5 
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Aj iwl fig. Tsy rf^ 
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/Lx ^» ^r-U Ire rt* 


g 


13 
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1 


0 


1 


5 


70 
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PC 




28 


0 


0 


0 


5 


1 


21 


44 


33 






19 


12 
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40 
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22 
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70 


23 
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11 


37 
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44 
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18 


28 


45 



P Glzm&Ltz!tett3&ftVr(D%£^fr i i>. Anacystis nidulans&*©ll&flfrB^i& 

m^tmm^^^Lx^^mn^^^^^^n- 1 6 : o ('^usf-^Bo 

3£*K 6 : 1 c i s -5*. ^fc. ^S^-d^I 8 : 0 

*>«<!:>0£r*ft< ffilwl 8 : 1 *<ii;LT^S^£ C tti<mW L/c 0 

ISfaJ^JM (16 : 0+16 :'l trans+18 : 0 (^f7 U >«) ) 

Ltz?'<^-ClZ 5 5 %if L < <£< ttoTl^*o PGOsn-K 2 fegiJCD##r 
Sj±^|£N £ N s n - 2 (i 9 8 %J^±££fOfigJM (16:0 Xti 16 : ltran 
s) -PiJ6b»nT*5»3. ffitzlz&B=?-mAlzJ:io£.j$,Ltz 1 6 : liit^tsn 

a'dcpgos n-1 {4©t&5ftill&flEFK?W:ffia&T4>te <ttoT^i: i^t>^ 
i^o ffiot, sn-1. 2ffi&*fc. fi&ftlgft&K^t) fifeS. jjfrsPK ISf055-^« 
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— X, -€:©flil©J^ff©MGDG v DGDG> SQDG S PC. PE> PItfe, 
,1 6 : 0©M4>£. ^niCPfJfcL/cl 6 : 1 CD 1 0 %m'&Ot%1mi}™% y>t^^> «9 . 

1 8 : 0 (Dl>mn4t&M/uT^^tz 0 C ©■?*>. MGDGiDGDGi:ol>' 
T(i 16:1 ©£/&«££ LTsn-1 &tc£o s n - 2ffc^S> t>*l>Sfc 

ii$n/co mg d g> d g d g> s q d G&tf p g te$.Kmmmz&&-f &mm 

5 >gg-T?& 3 Anacystis nidulans©^fi&^k»*«:Sl«*|iKj©Sl^frT 

i 

T> Cft£>© 4 ScDfllKteAnacystis nidulans©JKfw k^^-f-S^-^*. <9 > ^tg 

fmk©*jnctt-s nrtsttn**^ znswcop c. pesc;p i« 

Anacystis nidulans<Z>RCtt#^E Lfc ^ JIB It TP & 9 > L^%S^^"e(i±{C^ 
CCD«t9(c N ^®^^^<3©J!ig^tlr0^^t> N Anacystis nidulans&3fc 



*5&. s©^a&e©iii»ift^ 





16:0 


16:1 


16:2 


16:3 


18:0 


18:1 


18:2 


18:3 


E16:0+18:0 




26 
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47 


21 


31 




17 


13 
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0 
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58 
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19 



d©*g^e>, Anacystis nidulans£*©8SJKK^teflHk»5RW\ m<-*<£C 
<bi-. m<OfrU £#*BiC*5^Tt> 1 6 : 0 t 1 8 : 0 ©^i&f[Hk£-fi£j& IfcCi 
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-t^ztiz^^nknRom^-^u^Ltzo "to— m^t/^-^-c •> > soo ppm^ 

t? MS-HFigifcClf 2 5°C\ 1 6 m^W. 8 B$R3Bg© B ST 2 iIF B 1gsig^i;r # 

4°C^3t©tt-ei 1 Bim&ML^m. 2 5°CT?2 B Pb 1 )^ L /c c 
^©MJH. 3>hn-yl/fi|^» (pBI121{Cct ^^S^LfcM^) T(«lc*fLT 
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etus^ : 1 

WM<D&% : 1 9 6 
E?iJ£>§E!® : Genomic DNA 

mm 

: Anabaena variabilis 
: I AM M-3 

wm : 

GCT CTG GGG TTG TTG CTG TTA TAT CTA GGC GGG TGG TCT TTT GTG GTC TGG 
GGA GTT TTC TTT CGC ATC GTT TGG GTT TAC CAC TGT ACT TGG TTG GTA AAC 
AGC GCT ACC CAT AAG TTT GGC TAC CGC ACC TAT GAT GCT GGT GAC AGA TCC 
ACT AAC TGT TGG TGG GTA GCT GTC CTA GTG TTT GGT GAA GGT T 

mnm^ -.2 

E?lJ©&£ : 6 5 
E?'J©M : T ^ J m 

'mnomm k 

&M%3 : Anabaena variabilis 
: I AM M-3 

WM : 

Ala Leu Gly Leu Leu Leu Leu Tyr Leu Gly Gly Trp Ser Phe Val Val Trp 
Gly Val Phe Phe Arg He Val Trp Val Tyr His Cys Thr Trp Leu Val Asn Ser 
Ala Thr His Lys Phe Gly Tyr Arg Thr Tyr Asp Ala Gly Asp Arg Ser Thr Asn 
Cys Trp Trp Val Ala Val Leu Val Phe Gly Glu Gly 
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BE?lJ#-5§- : 3 
IE?|J©5£ : 8 3 7 

mn<om : mm 
mom. : 

g£?iJ©S3S : Genomic DNA 

^fc^^S : Anacystis nidulans 
: R2-SPC 

I£?"J : 



ATG 


ACC 


CTT 


GCT 


ATC 


CGA 


CCC 


AAG 


CTT 


TTC 


ATG 


GTC 


GCC 


ATT 


CAC 


ATT 


GGA 


GCA 


TTT 


AAC 


TGG 


CCC 


GCT 


GTG 


GGC 


GTG 


ATG 


TGT 


TTT 


GGC 


ATC 


ACC 


CTA 


GGC 


TGG 


CAC 


GAA 


GTT 


CCC 


AAA 


TGG 


CTG 


GAA 


TAC 


GTG 


ATG 


CAG 


CAC 


GGC 


CCG 


ATC 


GAA 


TGG 


ATC 


CAC 


TCT 


GAC 


CAA 


GAT 


GTC 


GAT 


CAC 


CAC 


ACT 


CAC 


TTC 


CTG 


TGG 


ATG 


ATC 


TAC 


GAA 


AAG 


TTC 


ACG 


CGC 


GAT 


ATC 


GCT 


GGC 


GAC 


TAT 


TTC 


TTC 


GGT 


GTC 


CAA 


GTC 


CTA 


CTG 


GAG 


GCT 


TGG 


GTT 


GGC 


AAT 


GGC 


TGG 


TCT 


CGC 


TTG 


GTG 


GTG 


GTC 


TAC 


CAC 


GTC 


ACT 


AAG 


TTT 


GGC 


TAC 


CGC 


TCC 


CAT 


GAG 


TCT 


TGG 


GTT 


GCC 


CTT 


CTG 


GCC 


TTT 


GGT 


GAA 


TAC 


CAG 


TAC 


TCG 


GCA 


CGT 


CAT 


GGC CTG 


TGG 


TTG 


ATC 


ATC 


TGC 


GGC 


CTG 


AAG 


AAG 


GTG 


GCG 


TCT 


CCA 


AAC 


AAC 


TAA 







PCT/JP94/02288 



GCC 


TTC 


AAC 


TGG 


CCG 


ACC 


GCC 


CTG 


CTG 


TTA 


GCG 


TTC 


CTG 


CCG 


GCC 


AAC 


GTT 


GCG 


CTG 


TAT TAC 


ATT 


ACC 


GGT 


CGG 


CTA ATT TCG 


CAC 


CGT 


AGC 


TTT 


CTG 


GTG TTC 


TGT 


GGC 


ACC 


TTG 


GCC 


GGT 


CTG 


CAC 


CGC 


CAC 


CAT 


CAC 


CTC 


GAC 


TCC 


AAC 


AAG 


GGT 


TTC 


CTC 


TGG 


ATT 


CCG 


GCC 


CGT 


ACG 


GAA 


GTA 


GAC 


CCT 


GTC 


TAT 


CGC 


TTC 


TTT 


AAC 


AAA 


GGG 


GTA 


CTT 


TTG 


TAC 


GCC 


TGG 


GGC 


TTC 


GTC 


GTT 


TGG 


GGG 


ATC 


TTC 


GCC 


TGG 


CTG 


GTG 


AAC 


ACT 


GCT 


ACC 


CAC 


GGC 


GAC 


CAG 


TCC 


ACC 


AAC 


TGC 


TGG 


GGC 


TGG 


CAC 


AAC 


AAC 


CAC 


CAC 


GCC 


CAG 


TGG TGG 


GAA 


TTT GAC 


TTG 


ACT 


GTG 


GGT 


CTG 


GCT 


CGC AAG 


ATC 


AAA 
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mm^r : 4 

.E7!l©fi£ : 2 7 8 
h # n y - : 

\ ^.^^S : Anacystis nidulans 
: R2-SPC 



Mp t 


Thr 


I P11 
LCU 


Ala 

Ala 


lie 

lit 


Ar p 


Pro 


Lvs Leu Ala 


Phe 


Asn 


TrD Pro Thr 

X i ff I A \J 1111 


Ala 


Leu 


Phe 


Mp t 

MC I 




A1 a 


I le 

1 1 c 


His 

11 1 o 


He 

lit. 


Glv 


Ala Leu Leu 


Ala 


Phe 


Leu Pro Ala 


Asn 


Phe 


Asn 


Trp 


Pro 


Ala 


Val 


Gly 


Val 


Met 


Val Ala Leu 


Tyr Tyr 


lie lhr uly 


Cys 


Phe Gly 


He 


Thr 


Leu 


Gly 


Trp 


His 


Arg 


Leu He Ser 


His 


Arg 


Ser Phe Glu 


Val 


Pro 


Lys 


Trp 


Leu 


Glu 


Tyr 


Val 


Leu 


Val 


Phe Cys Gly 


Thr 


Leu 


Ala Met Gin 


His 


Gly 


Pro 


He 


Glu 


Trp 


He 


Gly 


Leu 


His 


Arg His His 


His 


Leu 


His Ser Asp 


Gin 


Asp Val 


Asp 


His 


His 


Asp 


Ser 


Asn 


Lys 


Gly Phe Leu 


Trp Ser 


His Phe Leu 


Trp 


Met 


He 


Tyr 


Glu 


He 


Pro 


Ala 


Arg 


Thr 


Glu Val Asp 


Lys 


Phe 


Thr Arg Asp 


He 


Ala Gly 


Asp 


Pro 


Val 


Tyr 


Arg 


Phe 


Phe 


Asn Lys Tyr 


Phe 


Phe 


Gly Val Gin 


Val 


Leu 


Leu 


Gly 


Val 


Leu 


Leu 


Tyr 


Ala 


Trp 


Gly Glu Ala 


Trp 


Val 


Gly Asn Gly 


Trp 


Ser 


Phe 


Val 


Val 


Trp 


Gly 


He 


Phe 


Ala 


Arg Leu Val 


Val 


Val 


Tyr His Val 


Thr 


Trp 


Leu 


Val 


Asn 


Ser 


Ala 


Thr 


His 


Lys 


Phe Gly Tyr 


Arg Ser 


His Glu Ser 


Gly 


Asp Gin 


Ser 


Thr 


Asn 


Cys 


Trp 


Trp 


Val 


Ala Leu Leu 


Ala 


Phe 


Gly Glu Gly 


Trp 


His 


Asn 


Asn 


His 


His 


Ala 


Tyr 


Gin 


Tyr 


Ser Ala Arg 


His 


Gly 


Leu Gin Trp 


Trp 


Glu 


Phe 


Asp 


Leu 


Thr 


Trp 


Leu 


He 


He 


Cys Gly Leu 


Lys 


Lys 


Val Gly Leu 


Ala 


Arg 


Lys 


He 


Lys 


Val 


Ala 


Ser 


Pro 


Asn 


Asn 















E?iJ#-% : 5 
le^iJCDg^ : 1 8 
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mwmm ^dna 

ATGACAATTG CTACTTCA 

12J|J#-^ : 6 

: 1 5 

ae^j : 

GCTCTGGGCT TGTTG 

g£?ij#-5f : 7 
I£?lJCDS£ : 1 5 

CAACAACCCC AGAGC 

: 8 
: 1 8 
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RTGRTGRTTR TTRTGCCA 



WMtt : 9 
I£JiJ©g£ : 1 7 

@E?|J©31 : MS? 

:■ — 

ACGTCATGGC CTGCAGT 



£rJ&DNA 



ETUS^ : 1 0 
B£?'J©S£ : 2 6 

CGCGGATCCT TAGTTGTTTG GAGACG 



IE?iJ#-*§- : 1 1 
I£^iJ©S$ : 2 5 

«&©» : — 
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CATATGACCC TTGCTATCCG ACCCA 

SE?|J#4§- : l 2 
@2?iJ©g£ : 2 9 
: 

le^'J : 

AGCTTGGGTC GGATAGCAAG GGTCATATG 
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m * <D $e ffl 

3. ^e{c^L/-c^^©A.9fiL^^iafp>fk-r^7gte^w^-s^>^ o ^M^3 
6. m^vmmm 5 m^M^m.^m^^t^-^xm^w^w^^^ 
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mm 



10 20 30 40 . 50 60 

des9var AL G L L L L Y LG GWS F VVWG VF F R I VWVYHC TWL VNS ATHK F 6 Y R TY D AG DBS TNCWWVAVL 

•••••• K* *••»*** ■ • 

mscd2 L VPWYCWGETFVNSLCVSTF LRYAVVL NATWLVNSAAHLYGYRPYOKN I SSREN I LVSMG 

240 2S0 2 6 0 2 7 0 280 2 9 0 



des9var 
MSCD2 



VFGEG 

:x 

AVGER 
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. • v v - • • ; 
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2.5- ■ J ' . .. 




c 
o 



HZ 

CO 

^ E 

OS 
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I4i 



dts9nid 
MS CD 2 

d e s 9 n i d 
MSCD2 

des9n i d 
MSCD2 

MSCD2 
MSCD2 

dt s9n i d 
MSCD2 



10 20 30 40 50 60 

MTLAIRPKLAF NWP.TALFMVA I H I GALLAF L PANFNWP AVGVMVALYY I T6CFG 1 TLGWH 



x::. 



• • • • • 



DOEGPPPKL EYVWRN 1 1 LMALLHL6ALYG I TLVPSCKLYTCLFAYLYYVI SALS ITAGAH 
60 70 80 90 100 110 

70 SO 90 100 110 120 

RLISHRSFEVP KWL EYVLVF CGT LAMQHGP I EWIGLHRHHHLHSDQDVDHHDSNKGFLWS 



RLWSHRTYKARLPLBLFLI I ANTMAFQNDVY EWASDHRAHHKF SETHADP HNSRRGF FFS 
120 130 140 :i50 160 170 

130 140 150 160 170 

HFIW-MIYE I P A— RT EVDKFTRDIAGOPVYRFFNKYFF GVQVLLG VL LYAWG E AWVGNGW 



HVGWLLVRKHP AVKEKGGKLDMSDLKAEKLVMFQRRYYKPDLLLMCFVLPTLVPWYCWGE 
180 190 200 210 220 230 

180 190 200 210 220 230 

SFV — VWG I F ARLVVVYHVTWL VNSATHKFGYRSHESGDQSTNCWWVALL AFG EGWHNN 



TF VNSLCVSTFLRYAVVLHATWLVNSAAHLYGYRP YDKN I SSREN I LVSMG AVG E RFHNY 
240 250 260 270 280 290 

240 ' 250 260 270 

HHAYOYS ARHG LQWWE F DLTWL I ICGLKKVGLARK I KVASPNN 



• • • • 



HHAFPYDYSASEYRWHI HFTTF F I DCMAL LGL AY DRKRVS RAA 
300 310 320 330 340 
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